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We have developed the bicrystal grain boundary junction technology and the multi-
layer fabrication technology by using technologies of pulsed laser deposition (PLD) of
high Tc superconducting films, photolithography, etching, and chemical-mechanical
planarization. We fabricated the HTS-SQUID magnetometer using these technologies.
We developed a system for non-destructive evaluation (NDE) based on the HTS-SQUID
magnetometer and showed the possibility of NDE with metals and carbon fiber reinforced

plastics of complex materials using the system.
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Fig.10 The X-ray diffraction patterns of (0 0 5) and (0 0 13) peaks of
YBCO.The peak splittings by CuKa, and CuKa, are clearly
appeared.
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Fig.20 Bicrystal Josephson junction;schematic figure of bicrystal
Josephson junction (a) and the current -voltage characteristic
of a bicrystal JJ (b).
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Fig.30 The effect of cooling time on the Tc of grain boundary
Josephson junctions (GBJJs).
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Fig.40 Fabrication process of crossover structure

Fig.50 Crossover structure
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Fig.60 AFM images of the STO / YBCO bilayer ( (a) without CMP ,
(b) with CMP )
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Fig.70 SEM photograph and profile structure of crossover

Table 100 crossover properties
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Fig.80 Resistance vs temperature of Multiturn coil

Fig.90 SEM photograph of the Multi-turn coil
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Fig.110 HTS-SQUID magnetometer.
(a) HTS-SQUID magnetometer. The pick-up coil is directly
coupled to SQUID.
(b) the part of SQUID loop.
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Fig.1200 Noise spectrum of the HTS-SQUID magnetometer.

Table 20 Parameters and characteristics of the SQUID for
nondestructive evaluation
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Fig.130 Diagram of non-destructive evaluation system with HTS-
SQUID.
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Fig.140 Non-destructive detection of holes made in CFRP plate.

(a) Configuration of sample. A return current pad is used to
0 0 0O O O pick up only the magnetic signals from holes.

(b) 3 dimensional map of magnetic flux density constructed
0000 O from the measured data.

(c) Dependence of the peak height in the 3 dimensional map
00 0O O O on the hole diameter.
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